[Molecular mechanism of cervical carcinogenesis].
Cervical cancer is the second leading cause of cancer death in women worldwide; approximately 500,000 women develop cervical cancer every year, and more than half of them die from the disease. While the incidence of cervical cancer in developed countries is decreasing due to the widespread use of cervical cytology screening, the incidence among those in their 20's and 30's in Japan is rapidly increasing because of gradually younger sexual debut. High-risk human papilloma viruses (HPVs) such as HPV16 and 18 are thought to be responsible for more than 90% of cervical cancers. HPVs reach and infect the basal layer of the stratified epithelia via small epithelial injuries produced by sexual intercourse, and the viral DNAs are maintained as episomes in the basal cells. When the host cells initiate terminal differentiation, the viral DNAs start to replicate by reactivating the DNA synthesis machinery through degrading p53 by E6 and inactivating Rb by E7. Viral propagation results in the host cells' death, whereas on rare occasions HPV genomes are integrated into the host chromosomes. The cells constantly over expressing E6 and E7 from the integrated viral genomes develop multiple steps towards carcinogenesis through numerous E6 and E7 oncoprotein functions. However, the over-expressions of E6 and E7 are known to be insufficient for carcinogenesis; additional accumulation of genetic and epigenetic abnormalities in oncogenes and tumor suppressors are required. In this review, we outline the current understanding of the molecular mechanisms of high-risk HPV-induced cervical carcinogenesis.